In animals, the maternal genome directs the first events of embryogenesis through mRNAs and proteins stored in the oocyte. During the maternal-to-zygotic transition, transcription of the zygotic genome is initiated-a process that occurs in the first few cleavage divisions in mice and humans.
A study in Arabidopsis shows how plants undergo this transition more gradually. It seems that paternal genome activation does not occur in a single step; instead, some paternal alleles are completely functional 2 days after pollination, with the majority seeming to begin operation at 2, 3, or 5 days after pollination.
To assess paternal genome activation, Gerardo Del Toro-De León et al. [1] developed an assay that relied on analyzing 49 genes known to affect very early embryogenesis. The assay involved crossing heterozygous mutant plants with wild-type pollen to observe whether the paternal alleles could rescue the phenotypes conferred by the mutant maternal allele.
Using this assay and other approaches, the researchers found that the maternal genome dominates the first couple of days of plant embryogenesis, with a gradual transition to equal paternal and maternal gene activity. Curiously, the timing of activation of individual paternal genes was substantially different among hybrids, compared with isogenic plant strains-with a general trend towards earlier paternal genome activation.
The finding of such a major effect of hybridization helps explain why previous studies of genome activation in plants have led to conflicting results. Perhaps a similar hybrid effect may occur in some animals?
